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vABSTRACT
During the last couple of decades, the level of public considerations of 
increasing world energy crisis and environmental issues in various industrial 
applications has risen, including in the application of lubricants in machine elements.
In this study, a numerical approach was developed to investigate the feasibility to use 
vegetable oils as lubricants in application of roller element bearing, namely 
elastohydrodynamic lubrication (EHL), especially for the contact between the inner 
ring and the cylindrical roller element. This simulation solved Reynolds equation 
simultaneously with elastic deformation and pressure-viscosity equation to analyse 
EHL pressure and film thickness. In this simulation, some vegetable oils were used 
as lubricants and results were compared with mineral oils and synthetic oils that are 
available in the market. It was discovered that in the condition of W = 2.0452 x 10-05, 
U = 1.0 x 10-11, and T = 40oC, camellia oil was the best vegetable oil to replace 
mineral oil or synthetic oil because the maximum pressure working on the contacted 
surfaces of roller element bearing was lower than those of other vegetable oils. 
However, all simulated vegetable oils can be used as lubricants based on their 
pressure profiles and film thicknesses. The effects of some parameters, such as 
applied load, speed and temperature on the pressure distributions and film thickness 
profiles were also studied for all vegetable oils. The results demonstrated that the 
pressure and film thickness increased as the speed and load increased, but the 
increase of the temperature caused the pressure and film thickness to decrease.
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ABSTRAK
Dalam beberapa dekad yang lalu, peringkat pertimbangan awam kepada 
peningkatan krisis tenaga dan isu-isu pada alam sekitar dalam pelbagai aplikasi 
perindutrian telah meningkat, termasuk penggunaan pelincir dalam elemen mesin. 
Dalam kajian ini, pendekatan berangka telah dibentuk untuk menyiasat kemungkinan 
menggunakan minyak sayuran sebagai pelincir dalam pemakaian galas pengguling, 
iaitu pelinciran elastohydrodynamic (EHL), terutamanya untuk sentuhan antara 
cincin dalaman dan roller silinder. Simulasi ini menyelesaikan persamaan Reynolds 
serentak dengan persamaan elastik deformasi dan persamaan tekanan-kelikatan bagi 
mengira tekanan dan ketebalan filem. Dalam simulasi ini, beberapa minyak sayuran
telah digunakan sebagai pelincir dan hasil kajian dibandingkan dengan minyak 
mineral dan minyak sintetik yang tersedia di pasaran. Dalam keadaan W = 2.0452 x 
10-05, U = 1.0 x 10-11, and T = 40oC dalam kajian ini mendapati, minyak camellia
ialah minyak sayur yang terbaik untuk menggantikan minyak mineral atau minyak 
sintetik kerana puncak tekanan yang bekerja pada permukaan galas adalah lebih 
rendah daripada minyak sayuran lain. Walau bagaimanapun, semua minyak sayuran 
boleh digunakan sebagai pelincir yang berdasarkan profil tekanan dan bentuk 
ketebalan filem. Tambahan pula, kesan daripada beberapa parameter, seperti halaju, 
beban dan suhu ke atas tekanan dan ketebalan filem telah dikaji untuk semua
minyak. Hasil kajian menunjukkan bahawa tekanan dan ketebalan filem meningkat 
kerana kelajuan dan beban meningkat, tetapi peningkatan suhu menyebabkan 
tekanan dan ketebalan filem menurun.
